The domestic pig as a model for the study of mitochondrial inheritance.
Maternal mitochondrial inheritance is a fundamental paradigm within reproductive biology, yet the molecular mechanisms which underlie this process remain poorly understood. The ubiquitin proteasome system (UPS) and branches of the autophagic pathway have been implicated in taking part in the active degradation of sperm mitochondria post-fertilization. Despite this knowledge, there remains much unknown about this process, including the cofactors and substrates involved, as well as the implications of what occurs when these systems of degradation fail. Mitochondrial inheritance research has utilized a variety of animal models. However, one model that is of particular importance, especially when attempting to link mitochondrial inheritance research to humans, is the domestic pig. Pigs offer relatively easy collection of gametes which are similar to those of humans. Furthermore, pigs are physiologically and anatomically more similar to humans than the majority of other model systems available. Porcine in vitro fertilization (IVF), intracytoplasmic sperm injection (ICSI), and novel cell-free systems are research tools which can be exploited to provide greater insight into the processes behind sperm mitochondrial degradation. In the future studies of mitochondrial inheritance, pigs will likely play a crucial role as an animal model system.